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ABSTRACT 

Three experiments tested the generality of the 
conclusion that associative unlearning is minimal in the A-B, A-D 
paradigm. In Experiment 1, single-trial study of A-D, following 
single-trial study of A-B, did not produce retroactive inhibition in 
the recognition of A-B. In Experiment 2, A-B was acquired by 
associative matching. The interpolated learning was by the 
paired-associate anticipation method and included A-D and C-B pairs. 
There was no evidence for losses in A-B on a recall test. In 
Experiment 3, A-B was learned by a paced, multiple-choice procedure, 
and A-D and A-Br pairs in an interpolated list were learned under the 
same procedure. There was a small amount of associative unlearning 
following A-D, and heavy associative unlearning following A-Br^ The 
possibility was offered that little associative unlearning is 
detected by recognition measures in A-B, A-D because recognition 
decisions are not commonly based on • associative information • 
(Author) 
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ASSOCIATIVE INTERFERENCE AND RECOGNITION MEMORY 
Benton J. Underwood, Joel Zimmerman, and Alan S. Brown 
' Abstract 

Three experiments tested the generality of the conclusion that 
associative unlearning is minimal in the A-B, A-D paradigm. In Experi- 
ment 1, single-trial study of A-D, following single-trial study of A-B, 
did not produce retroactivi inhibition in the • recognition of A-B. In 
Experiment 2, A-B was acquired by associative matching. The interpolated 
learning was by the paired-associate anticipation method and included 

A-D and C-B pairs. There was no evidence for losses in A-B on a recall 
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test. In Experiment 3, A-B was learned by a paced, multiple-choice 
procedure, and A-D and A-Br pairs in an interpolated list were learned 
under the same procedure. There was a small amount of associative 
unlearning following A-D, and heavy associative unlearning following 
A-Br. The possibility was offered that little associative unlearning 
is detected by recognition measures in A-B, 'a-D because recognition 
decisions are not commonly based on associative information. 
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ASSOCIATIVE INTERFERENCE AND RECOGNITION MEMORY 
Benton J. Underwood, Joel Zimmerman-^ and Alan So Brown 
Northwestern University ' 
A recent article summarized the present status of unlearning as 
an empirical phenomenon, and as a theoretical component in accounts of 
forgetting produced by retroactive inhibition (Postman & Underwood, 
1973). The fact of particular relevance to the present experiments is 
that unlearning of the association between A and B in the A'-B, A-D 
paradigm is small in amount, and frequently is not found at all. This 
conclusion is based on studies in which recognition measures have been' 
used to test the integrity of the A-B association. If the interpolated 
learning weakens the association between A and B, this weakening is 
insufficient to prevent the subject from correctly pairing A and B on 
a recognition test. In addition, it has been shown that the develop- 
ment of proactive interference as successive lists ^are learned and re- 
called does not occur if recognition rather than recall measures are 
used (Underwood, Broder, & Zimmerman, 1973). More generally, therefore^ 
the conclusion seems to be that associative interference does not occur 
in recognition memory. T^here is one consistent exception, namely, the 
A-Br paradigm. Even with recognition tests, this paradigm produces 

1 

appreciable decrements (e.g.. Postman & Stark, 1969). | 

The conclusion that associative interference and unlearning are 

1 

not found in recognition memory, or if found, are of very small magni- 
tude, has important theoretical implications. Among other possibilities, 
it may suggest that* the associative relationship within a pair of words 

is not fundamentally involved in recognition memory. Thus, the A-B 

? 

^Presently at Social Research, Inc., Chicago, Illinois. 
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association may have been weakened by A-D learning but if the associa- 
tion is not cri:ical for recognition decisions, unlearning would not be 

i 

found by recognition measures. However, before proceeding on such a 
possibility, it seemed worthwhile to obtain some evidence concerning 
the generality of the conclusion that there is a lack of interference 
in recognition memory produced by the A-B, A-D paradigm. Most of th': 
analytical work on the issue has made use of the traditional two-list 
situation and paired-associate learning. In the experiments reported 
here, a deliberate attempt has been made to use somewhat different tasks 
and procedures from those commonly employed. 

Experiuient 1 

A study by Bower! and Bbstrom (1968) represented a break with the 
classical methodology. Their results gave no evidence for interference 
in recognition memory. Since a null result is important in the theore- 
tical context noted above, a replication of the Bower-Bos trom study is 
reported here as Experiment 1. In Experiments 2 and 3, other types of 
tasks and procedures were introduced. 

The Ss in the Bower-Bostrom (1968) procedure were presented a 

series of pairs, one time each, and then tested on a YES-NO recognition 

i 

list. Within the list presented were pairs which formed A-B, A-D para- 
digms. . The results showed that hits for both A-B and A-D. did not differ 
from the number of hits for control pairs. Thus, there was no evidence 
for either retroactive or proactive interference in recognition memory. 
That this was true was even more surprising in view of the fact that 
each ^ was given 15 successive lists in all of which the stimulus terms 
were bigrams and the response terms were single-digit numbers. There- 
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fore, not only would successive lists form a series of A-B, C-B para- 
digmsl but many letters of the stimulus terms would be repeated across 
lists. Given such a design, the study would seem to represent an 

impressive documentation of the complete lack of associative inter- 

1 

ference in recognition memory. Not only did the within-list paradigms 
fail to influence recognition, but the authors reported that there were 
no differences in performance across lists, thus indicating no systematic 
changes due to between-list interference paradigms. 

The aim was to replicate the essentials of Bower-Bostrom study 
using words to contruct the lists. Each was given four suci:essive 
lists, with recognition memory being measured after each. Each list 
used different words for the stimulTl^ terms , but the same words were 
the response terms In all four lists. Within lists, therefore, there 
were pairs fitting the A-B, A-D paradigm, and between lists, pairs 
fitting the A-B, C-B paradigm. As a parallel condition, other S^s 6 
learned four successive lists in which no word was used in more than 
one list. Presumably, this should eliminate the between-list inter- 
ference which might result from the A-B, C-B paradigm. 

I 

Method 

The was presented 30 pairs of words on a single trial. Within 
the list, some of the pairs formed an A-B, A-D paradigm. For some of 
these sets the was tested on A-B (retroactive inhibition, RI) , and 
for others he was tested on A-D (proactive inhibition, PI). There were 
also control pairs, nominally A-B or A-D only. Immediately after the 
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list was presented, a YES-NO recognition test was given on pairs. By 
re-pairing certain of the study items, wrong or NO pairs were formed 
along with the intact pairs used to measure /RI and PI, In the two 
parallel conditions, all Ss were given four successive lists, all with 
the same structure as will be described in detail later. In one condi- 
tion, the response terms remained the same across all four lists (Cond • 
S), with the stimulus terms differing from list to list. In the other, 
both the response terms and the stimulus terms differed for each list 
(Cond. D). ' 

Study lists . The 30 pairs in each list consisted of 10 buffer 
pairs (five at the beginning and five at the end), and 20 pairs of 
critical interest in the body of the list. Among the first 10 in the 
body of the list were four A-B pairs which were followed in the second 
10 by four dorresponding A-D pairs (RI and PI pairs). Two additional 
A-B pairs among the first 10 served as control pairs for RI, and two 
additional A-D pairs in the second 10 served as PI controls. The 
remaining positions were occupied by additional A-B, A-D pairs and 
unique pairs which were used in producing re-paired pairs for the test 
to serve as incorrect or NO pairs. For all lists the stimulus terms 
were five-letter nouns, the response terms three-letter words of varying 
form class. All pairings for both Cond. S and Cond. D were made ran- 
domly, and the words used in a particular list resulted from random 
selection. The first list for both conditions was identical. 

Test lists . There were 22 pairs on a test list. Eight of these 

I 

came from buffer pairs of the study list and consisted of five correct 
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pairing^ and three incorrect pairings. Four of the eight were tested 
in positions 1-4, four in positions 19-22, The 14 critical pairs 
occupied positions 5-18. These included two Rl pairs (A-B, A-D on the 
study list with only A-B being tested), two PI pairs (A-B, A-D, with 
only A-D being tested), two RI control pairs, and two PI control pairs. 
One of each of the above four types occurred within positions 5-11, 
one within positions 12-18. All of these required a YES response to be 
correct. The remaining si:: positions were occupied by re-paired words 
for which a NO response would be correct. It should be noted that all 
words occurring on the test list had also appeared on the study list. 
There were no true new words involved. 

Procedure and subjects . The study lists were presented at a 4- 
sec. rate on a memory drum. Eight sec. after the last pair was remove^i, 
the word "TEST" appeared followed by the test, series. Each test pair 
was presented for 4 sec, during which time the S^ responded YES or NO to 
indicate his decision. The S^s had been instructed that a YES represented 

two words which had appeared together on the study 3ist, with NO repre- , 

t ' 
senting two words which had not appeared together on the study list. 

The S^ was further instructed that he must respond to each pair, guessing 

if necessary. After the recognition test on the first list VMS completed, 

the second study list was presented, and so on, so that all lists were 

completed in a single session. 

A total of 60 undergraduate students served as ^s , 30 being assigned 

to each condition from a block-randomized schedule. 

i 
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ResulL's and Discussion 

Initially, the number of correct YES responses and the number of 
correct rejections (NO) were sunimed for each for each list. A* mean 
percentage correct was then determined. The values for the four lists 
in order for Cond . S were 73.0, 71.8, 72.1, and 75.3. It may be seen 
that for this condition there were no appreciable changes across lists. 
This confirms the finding of Bower and Bostrom (1968). For Cond. D, 
the successive values were 73.9, 70,3, 77.6, and 82.6. At least after 
the second list, performance improved. An analysis of variance with the 
two conditions as one variable and the four lists as the other, showed 
that, overall, conditions did not differ ( F = 1.11 ), although the 
main effects of lists was significant, F ( 3, 17A ) =- 9,22, £< .01, 
as was the interaction between lists and conditions, F ( 3, 174 ) " 
3.46, £< .05. These data seem to indicate that a small amount of 
interference may have resulted from the use of the same response terms 
in the four lists in Cond. Across all item types for all lists 

combined, there were 75.875*hics and 31.57o false alarms for Cond. S, 
with the corresponding values for Cond. D being 79.4% and 28.57o- 

The critical data are concerned with Rl and PI. It will be 
remembered that there were only two items of each type in each list.* 
Therefore, the data have been combined across the four lists and the 
mean number of correct recognitions shown in Table 1 are out of a 
possible eight correct. For RI or PI to be demonstrated, performance 
on the control items must be higher than performance on the experimental 
items. For RI, it is apparent that there was no consistent difference 



Table .1 

Mean Number of Correct Recognitions for RI and PI Pairs (E) and for 
control Pairs (C) for Conditions S and D 
(Standard Deviations in Parenthesis) 

RI-E RI-Ci PI-E PI-C 



Condition S 
Condition D 



5.97 (1.15) 6.13 (1.22) 5.83 (1.38) 
6.73 (1.36) 6.63 (1.24) 5.67 (1.71) 



6.13 (1.25) 
6.37 (1.46) 



Table 1 

Mean Nir ^-^rr of Correct Recognitions for RI and PI Pairs (E) and for 
Control Pairs (C) for Conditions S and D ' 
(Standard Deviations in Parenthesis) 

RI-E RI-C PI-E PI-C 



Condition S 5.97 (1.15) 6.13 (1.22) 5.83 (1.38) 6.13 (1.25) 
Condition D 6.73 (1.36) 6.63 (1.24) 5.67 (1.71) 6.37 (1.46) 
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between the E and C pairs. Under Cond . S the performance on the C 
items is slightly better than on the E items, while, this is reversed for 
Cond. D. For PI, the direction of the differences for both conditions 
is appropriate to infer interference. 'Summed across both experiments, 
the mean difference between the E and* C items for PI reaches a border- 
line level of reliability, t^ (59) ^ 2.00, £ < .05. 

In summary, there was no evidence for RI in the recognition data, 
hence there was no possibility for unlearning. This confirms the 
report of Bower and Bostrom (1968). There is a suggestion of a small 
amount of intier f erence resulting from the PI procedures. But, however 
one views the data, the general conclusion must be that there is minimal 
associative interference in recognition memory under the present pro- 
cedures . 

Experiment 2 

The intent of this study was to provide a within-list interference 
potential during recognition learning followed by a between-list poten- 
tial resulting from a paired-associate list learned by the anticipation 
method. The question is whether on a test for the first list following 
interpolated learning there will be evidence for retroactive inhibition. 
Method 

The general design of the conditions of the experiment will be 
described first, followed by details. There were three stages to the 
experiment, with the critical variable introduced during the second 
stage. 

Stage 1; All S^s were given five Study-test cycles on a list of 

ERIC 
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24 pairs. The five test trials always consisted of the pairing the 
left-hand or stimulus terms with the right-hand or response terms, 
both of which were provided for him. The 24-pair list consi,sted of 
four unique pairs, four sets of two pairs forming A-B, A-D,, and A-E para 
digms, and four sets of three pairs each forming A-B, A-D, A-E paradigms 
This list, therefore, had 12 different * stimulus terms and 24 different 
response terms. 

Stage 2: All S^s were transferred to a paired-associate list of 
12 pairs which was presented for anticipation learning until one error- 
less trial was achieved. This list was identical for all groups, but 

I 

by using different listc for Stage 1, the between-list relationships 
differed as follows for four groups; 

Group P. Pairs from the first list were transferred intact to the 
paired-associate list. The 12 pairs consisted of the four unique 
pairs, one pair from each of the four sets forming' A-B, A-D paradigms, 
and one pair from each of the four sets forming A-B, A-D, A-E paradigms. 

Group S. The 12 stimulus terms were transferred but the response 
terms were entirely new. This produced an A-B, A-D paradigm between 
lists, but the number of potential interfering associations represented 
by A-B differed among , subsets of items. The associations for the unique 
pairs in the first list would constitute a single interfering associa- 
tion for each of the four pairs in paired-associate learning. For the 
four pairs derived from the four sets forming A-B, A-D within the first 
list, there would be two interfering associations for each of the four 
pairs. For the four pairs derived from the four sets forming A-B, A-D, 
A-E within the first list, there would be three interfering associations 



Group R. The response terms were from the first list and were 

identical to those for Group P. New stimulus words were used for these 

I 

response terms. Thus, the four response terms (right-hand terms) from 
the 0 Items (unique pairs) occurred in the paired-associate list, each 
with a new stimulus term. Likewise, one response term from each of the 
four set»s of two pairs with common stimulus terms were carried over, 
as was one response term from each of the four sets of three pairs with 
common stimulus terms. In all eight cases, new stimulus terms were 
used. , 

Group C. The first list was entirely unrelated to the interpolated 
paired-associate list. 

Stage 3 . Following paired-associate learning, all S^s were given a 
form of an MKFR test for the first list. In this test, the S_s were 
given the 24 response terms and were asked to recall and pair the 
stimulus terms appropriately or, were given the stimulus terms (with 
repeated stimuli occurring the appropriate number of times) and were 
asked to recall and pair the response terms. It should be noted 
that recall was required in this third stage for a list in which 
associative matching had been used for learning. 

Lists . All words were five-letter words. Assignment to function 
was done on a random basis subject only to the restriction thatrche 
initial letters of the words in a pair not be the same. By the nature 
of the design, the four lists used in the first stage were different 
in part at least, since the paired-associate list was identical for all 
groups . 
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Procedure and subjects . The first lists were presented for study at a 
4-sec. rate prior to each matching trial. For the matching test, the 

was given a sheet with the 24 stimuli listed on the left, and with a 

blank to the right of each. The 24 response terms were listed to the 

right of the blanks. Both lists were in alphabetical order. The Ss 

were given an unlimited amount of time to write m the appropriate 

response terms in the blanks. The order of presenting the pairs on the 

study trials differed from trial to trial. 

The paired-associate list was presented at a 1.5:1.5-sec. rate, in 

four different orders. Trials were continued until one errorless 

recitation was given. Immediately after learning the paired-associate 

I 

list, the MMFR test was given. As noted earlier, half the Ss were given 
the stimulus terms and half given the response terms, in each case 
being requested to recall and pair the other terms. The direction of 
recall had no influence on performance so the results for this variable 
will not be reported. 

A total of 120 introductory-psychology students participated. 
There were 30 S_s in each of the four groups identified earlier as 
Groups P, S, R, and C. The S^s were assigned to conditions by a block- 
randomized schedule . 
Results and Discussion 

Associative matching . The 'four groups did not differ across the 
five matching trials combined (F < 1), nor did they differ on the fifth 
trial (F < 1). It will be remembered that there were four unique pairs, 
four sets of two pairs forming A-B, A-D paradigms, and four sets of 
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three pairs forming A-B, A-D, A-E paradigms. In terms of the number of 
potential interfering items wichin a set these may be identified as 0 
Items, 1 Items, and 2 Items. Across the five trials the 0 Items were 
given correctly with greater frequency than were the 1 and 2 Items. 
This was consistent on every trial and was statistically reliable when 
summed across trials, F ( 2, 232 ) = 49.85, £ < .01. Combined across 

all groups the percentages correct were 82, 75, and 76, for 0, 1, and 

I 

2 Items , respectively • The differences \i7ere still present on the fifth 
trial, the percentages being 97, 93, and 95. 

Paired -associate learning . The mean numbers of trials to the 
criterion for the four groups were as follows: Group P, 7.70; Group R, 
10.97, Group S, 13.20, and Group C, 10.57. The differences among the 
groups were reliable overall, F ( 3, 116 ) 3.27, £< .05. Essentially, 
the same relative differences were present on the first two trials of 
paired associate learning. That Group P leared most rapidly might be 
expected on the grounds that all pairs had been a part of the associa- 

\ ) 

tive-matching task, but it might be surprising that an average of 7 
trials were required to learn. However, it should be remembered that 
only one pair from the sets of 1 Items and 2 Items were used in the 
paired-associate list. Thus, the had to learn which of the response . 
terms was carried over for a set having the same stimulus term. Indeed, 
26 intrusions of these response items from the matching task occurred I 
du:ring paired«associate learning. Another factor which would probably 
retard performance for Group P on the paired-associate task was that i the 
task was paced at a fairly rapid rate, as opposed to completely unpaced 
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performance used for the matching task. 

Group S might be expected to require more trials to learn than 
Group R on the basis of the fact that response learning was required 
for Group S ^nd not for Group R. That Group S took more trials than 
Group C probably indicated some interference from the associations 
acquired on the matching task. There were 12 intrusions from the 
matching list. 

Differences \in learning of item types in the paired-associate 
list were confounded by differences in the level of learning in the 
matching task and by the fact that the items carried over to the 
paired-associate list from the matching list in the different types 
were not equivalent in difficulty. Differences in item difficulty in 
the three classes were evident in the performance of Group C, the 
group which had no items in common for the two lists. 

MMFR . Table 2 shows the percentages of items correctly produced 
and correctly p^aired in each item class (0, 1, 2) for the four groups. 
The critical^ fact to be obtained from an examination of Table 2 is 
that there |s no evidence at all for retroactive interference. It' 
can be seen that for no item type for any of the three experimental 
groups was performance poorer than for Group C. Statistically speak- 
ing, however, there was no evidence that the learning of the paired- 
associate list had any influence on the recall of the task originally 
learned by a matching procedure. The fact that the 0 Items were 
generally better recalled than the 1 Items and 2 Items would be 
expected because of the differences existing at the end of original 



Table 2 

Correct Pairings (Percentages) on MMFR as a Function of 

Group and Item Type 
(The data for Group P are broken down in terms of pairs 
transferred intact to paired -associate learning and for 
pairs not transferred, and for Group R in terms of pairs 
in paired-associate learning in which the response terms 
were and were not transferred from the matching task) 

■ Item Type 

0 12 

Group P 

Transferred pairs 97.5 92.5 98.3 

" Non transferred Pairs 86.7 90.0 

i 

Group R 

Transferred pairs 92.5 90.8 92.5 

Non transferred pairs 91.7 88. 8 

Group S 95.8 87.5 87.2 

Group C / 92.5 82.. 1 86.1 

1 
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learning of the matching task. 

In sunnnary, this experiment has shown that a task learned by 
associative matching (procedurally a recognition task) was quite 
unaffected by the learning of a paired -associate list which involved 
pairs that formed interference paradigms with the associations learned 
in the matching task. This was true in spite of the fact that the 
Ss were required to recall the responses on the retention test. 

Experiment 3 

I 

In this study a multiple-choice procedure was used for the 
learning of the original and the interpolated list. This procedure 
has been used by other investigators (e.g., Postman & Stark, 1969) 
when^ the interest was in assessing associative unlearning. However, 
as will be seen, the particular way of handling the multiple-choice 
items differs from earlier studies and, as was true in Experiment 2, 
the initial tests for associative unlearning were made by recall 
procedures. ' 
Method 

Farad igms . The first list was common to all paradigms. It 
donsisted of eight pairs, and during the multiple-choice learning the 
always had to choose between two response terms. The wrong word in 
a pair was a correct word for another stimulus term in the list. The 
same wrong word always served that function for a given stimulus on 
all trials-: --.For example, shabby V7as the correct response word for 
the stimulus deny . The wrong word appearing with shabby was escort 
and these two words formed the two-alternative set for deny on all 

' I 

! 



14 

learning trials. It should be noted that this task requires associa- 
tive learning if mastery is to occur. Since the wrong yiord in each 
set is a correct word in another set, the Ss must learn to give the 
particular response term only in the presence of a particular stimulus 
term. Neither this task, nor the tasks used in the first two experi- 
ments, were presumed in any way to eliminate associative learning 
between words . 

Three different paradigms were formed by varying the interpolated 
lists. Two of the^e were variants on the A-Br paradigm in that the 
eight response terma used in the first list were also used in the 
second. In Cond . 2D, both of the words paired with a stimulus term 
were different from the two appearing with that stimulus in the first 
list. For example, for the interpolated' list , victor and inland re- 
placed shabby and escort as the two-alternative set to the stimulus 
deny . Of course, victor and inland had occurred as response terms 
in the first list; however, they had not been used together as a two- 
alternative set in t|ie first list. Thus, in Cond. 2D, both the right 
and the wrong word for each stimulus term differed from the right and 
wrong word appearing with a stimulus in the first list. 

In Cond. ID, the wrong word paired with a given stimulus in the 

first list becaiie the right word for that stimulus in the interpolated 

list. To continue the illustration, in Cond. ID, escort became the 

correct response term for den^ in the second list, and inland the 

i 

wrong word . The rea^n for the use of this paradigm needs some 
explanation. As noted above, the wrong word in a two-alternative set 
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remained as the wrong word in this set on all trials. For a given 
stimulus term, the always made his choice between the same two 
response alternatives. In the first list, escort was always the wrong 
word to the stimulus deny . Assume that as a result of the coniiisL* 
pairing of escort and deny some associative rela-f:ionship developed 
between them, even though escort was nominally wrong for that stimulus 
This would mean, in effect, that during original learning two 
different response terms (one right, one wrong) became associated with 
the same stimulus term. If this occurred, the learning of the inter- 
polated list should proceed more rapidly under Cond . ID than under 
Cond. 2D. Given this possibility, unlearning differences between the 
two conditions might also emerge. 

The third paradigm parallels the A-B, A-D paradigm in paired- 
associate learning, but will be called Cond. N. A completely new set 
of eight words was used during the interpolated learning, with the 
stimuKis terms remaining the same in both lists. Finally, a fourth 
condition, a control/ without interpolated learning (Cond. C) , was used 

The stimulus terms for all of the lists were four-letter words, 
printed in capital letters. The response terms were two-syllable 
words printed in lower case on the.memory-drum tapes. The item sets 
(stimulus term, two response terms) were presented in four different 
orders, and the positions of the right and wrong words in a set were 
varied from trial to trial . 

Procedure and subjects . The lists were presented at a 2:2- 
sec. rate. During the initial 2 sec. the made his choice, and the 
correct word in the pair was shown alone for the following ^ sec. 
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The criterion of learning for both lists was two successive error- 
less trials. For the three experimental groups, the retention tests 
came immediately after Interpolated learning. As the first step, the 
Ss were given a sheet with the eight stimulus terms listed on the 
left, with two blanks after each labelled '^first list'* and '^second 
list". The usual instructions for MMFR were given, naimely, to fill 
in the blanks with the correct words for each stimulus, one from the 
first list learned, one from the second. This test was unpaced . 
When the S_ indicated he could not remember any more of the words, 
a sheet was given him on which 32 words were listed alphabetically. 
These included the eight words from the first list, the eight words 
from the interpolated list learned under Cond . N, and 16 words which 
had not occurred on either list. The S_ was told that the appropriate 
response terms were in the list of 32 and he was urged to pair as 
many more as he could. A red pencil was used to write the additional 
words for this recognition test. 

Initially, the three experimental groups were run, 35 under- 
graduate students being assigned randomly to each of the three condi- 
tions. After these groups had been completed, an average was computed 
for the time required to learn the interpolated lists under all three 
conditions. Then^ 35 additional Ss were tested under Cond. C (no 
interpolated learning), using the average time calculated above (10' 
min.) between original learning and the retention test as a rest 
interval. During this interval the Ss worked on a pyramid puzzle. 
Results and Discussion 

Learning. Alt four groups learned the same first list . The mean 
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numbers of trials requiri^d to reach tt;o successive errorless trials 
varied between 6.31 and 8.17 ( F = 1.01 ). Thus, the four groups did 
not differ in learning the common list. 

The mean numbers of trials to learn the interpolated list wciTO 
4.83, 6.14, and 6.23, for Cond. 2D, iD, and N, respectively. These 
means did not differ, F ( 2, 102 ) = 2.24, £> .05. There is no 
evidence, therefore, that if the wrong word became Associated with 
the stimulus term in original learning for Cond. iD ?:hat it influenced 
interpolated learning. Overall, the learning of the second list was 
more rapid than the first. An analysis which included both lists for 
the three conditions showed that the second lists were learned in 
fewer trials than the first, F ( 1, 102 ) = 8.58, £< .01, but that 
neither conditions nor the conditions by lists interaction was reliable 
statistically. For the three conditions combined, the mean number of 
trials required to learn the first list was 7.23, for the second or 
interpolated list, 5.73. The positive transfer may be due to a 
number of factors (e.g., warm up, learning-to-learn) which were 
sufficient in magnitude to overcome any interference produced by 
these paradigms. 

Retention . The retention data for the first list are shown in 
Fig. 1. The data include only correct pairings, with the MMFR to 
the left, and MMFR plus the additional correct responses produced in 
recognition on the right. Looking first at the MMFR, it can be seen 
that very severe losses were produced by the interpolated list for 
all experimental conditons, with the 507o loss (compared with the 
control) for Cond. N* being the maximum loss. That this loss is to a 




Fig. 1. Mean number correct on MMFR for the four conditions and 
• mean number correct on a subsequent test of associative recogni- 
tion. 
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large extent due to lack of availability in memory of the response 
terms is indicated by the additionfj produced under the recognition 
procedures. For Cond . N, nearly three correct pairings were added, 
while for the other two experimental conditions , less than half an 
item was added on the average. All of the differences which have 
been pointed out were reliable statistically. An analysis or variance 
showed that conditions differed, F ( 3, 136 ) = 12.45,£ < .01, that 
recognition added significantly to the number correct over the number 
produced in MMFR (F=141.69), but that the amount added differed for 
the conditions (F=39.56). This differential increase is to be attri- 
buted primarily to the increase between HMFR and recognition for Cond. 
N. Nevertheless, a difference between Cond. N and Cond. C is still 
present following recognition (18%) and ?.s reliable statistically, 
the mean difference being 1.37 items, jt (68) = 3.61, £< .01. The 
inference is that this represents a true associative loss in recogni- 
tion memory. The magnitude of this loss is probably overestimated. 
The S_s in Group C had nearly seven correct on MMFR on the a.verage. 
Thus, on the recognition test the S_ may have had only one or two 
stimuli to which a response had not already been assigned. If the 

eliminated the new words from the recognition task, which seems 
likely, guessing from the remaining one or two response terms would 
be likely to produce a greater increase than would guessing for 
Group N, where four stimuli without responses assigned (on the 
average) were available. Nevertheless, scores were higher for Cond. 
C for MMFR than for Cond. N following recognition (Fig. 1), so it 
would still seem proper to conclude that a small associative loss was 
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present in Cond . N. Finally it should be mentioned that recall of 
the second list was very high and did no't differ for conditions. 

In summary, using a two-alternative recognition task, two para- 
digms approximating the A-B, A-Br paradigm as defined in paired- 
associate learning, showed heavy associative losses in unlearning, A 
paradigm approximating the A^^B, A-D paradigm showed a small associative 
loss . 

General Discuss ion 

In the first experiment the results confirmed those reported by 
Bower and Bostrom (1968) in' showing no retroactive inhibition in 
recognition memory when A-B and A-D pairs were represented within 
the same study list. There was evidence for proactive inhibition of 
small magnitude. This finding could be' produced by assuming a small 
learning deficit for A-D as a consequence of having studied A-B 
earlier in the list. Other work indicates that such deficits will 
occur (Brown & Underwood, 1974), although the exact nature of the 
deficit (item learning; associative learning) is not clear. 

The second experiment gave no evidence for either a loss of 
response availability of of an associative loss. These results were 
surprising for a number of reasons. The original learning occurred 
by associative matching, but the retention test: was recall. It is 
highly probable that recall processes wt re heavily used in the so- 
called assciative-matching task. When a multiple-choice task with 
many alternatives is given, the £ may well turn to recall rather than 
to recognition in mastering the task. It is presumed that a great 
deal of learning took place on the unpaced matching trials, so that 
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the fact that the response terms (or stimulus terms) could be recalled 
may not have been unexpected in retrospect. Given that the Ss did 
use or develop recall capacities during associative matching, however, 
it would seem that learning a paired-associate list with A-D pairin^'.ii 
as the interpolated task would have produced unlearning of the first 
task. This was not the case. During associative matching it was 
probable that bidirectional associations were formed. It might be 
possible, therefore, for unidirectional unlearning to have occurred 
with recall being produced by the association not unlearned. This 
seems quite unlikely in view of the fact that recall direction (nominal 
stimulus terms to nominal response terms or vice versa) did not 
influence recall in any of the conditions. The extraordinarily h^gh 
performance on NMFR should be noted again; the 12 stimulus terms and 
the 24 response terms were highly available in recall, and the S_ could 
pair them correctly. It was as if the associative-matching task and 
the paired-associate task were functionally two different tasks in 
spite of the overlap of words in the two. Yet, there was some evidence 
for interference in interpolated learning as indicated by instrusions 
and by the relatively poor performance of the S^s in Group S where A-B, 
A-C interference would be maximal. All in all, the yery high perfor- 
mance on the recall of the 24-pair list learned by associative matching 
poses problems for conceptions of unlearning. 

The third experiment produced evidence for considerably associa- 
tive unlearning in the A-Br paradigms (Cond. 2D and ID). This supports 
the typical finding for paired-associate learning. There was also 
some evidence for associative unlearning in the A-B, A-D paradigm. 
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In this paradigm, recall of A-B was severely depressed , indicating a 
loss of response terms. This confirms a recent report by Lehr and 
Netti (1973) who also used a two-choice task. ' Providing the response 
terms increased A~B performance considerably in Experiment 3, although 
pairing performance was not as high as that shown by the control group. 
In paired-associate learning, evidence concerning associative loss in 
the A-B, A-D paradigm shows either no decrement, or a small decrement. 
It would seem that the small loss found in Experiment 3 can fit into 
this conclusion. Any exact value or percentage figure cannot be 
carried over easily from one task to another. The critical compari- 
son is to be found in the increase in performance from recall to 
recognition and in this comparison the task used here and the typical 
paired-associate task produced the same functional relationships. 
Again, although original learning occurred by a recognition procedure 
in Experiment 3, the capacity to recall in the control group was quite 
high (nearly seven out of the eight possible response terms). 

In the introduction to this paper the possibility was advanced 
that the lack of associative unlearning in recognition tests for the 
A-B, A-D paradigm may be due to the fact that recognition memory is 
not commonly based on associative information. The data from Experi- 
ment 1 would not deny this possibility. Experiment 2 did not produce 
evidence of unlearning. Although the results of that experiment 
clearly pose problems for unlearning theory,. they are not directly 
relevant to the issue of whether recognition decisions are or are not 
based on associative information. The findings for Experiment 3 
^ >ly confirm those for previous studies with traditional paired- 
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associate lists, namely, loss of response terms in A-B, A-D, with a 
small amount of associative loss, anc] heavy associative loss in A-Br. 

Certain experiments (from the Northwestern laboratory) which are 
not as yet published produced results which argue that the association 
between a pair of words is not directly related to recognitioa per- 
formance. For example, a pair of words which are strongly associated 
by cultural usage (e.g., table-chair) is no better recognized after 

a single study trial than is a pair of nonassociated words. As a 
I 

result of such evidence, it was proposed that frequency informatioa 
about the components of a pair (each word in the. pair) as well as 
about the pair as an integrated unit mediated the recognition decisions. 
Perhaps this line of thinking may be applied to A-B recognition 
following A-D learning. Given that D is recalled to A or recdgnized 
as going with A, there is no first-list response term which has occurred 
as frequently with A as has B. This is to say that as a unit, A-B 
has higher frequency than A and any other response term in the first 
list. It seems quite possible that such frequency information could 
mediate the recognition decisions. To advance this proposal also 
requires the assumption, as has been proposed earlier (Underwood, 1969), 
that frequency information per se acts only to discriminate among 
memories, not to retrieve them. The implication is that the unit 
frequency of two associated words can be developed from an association 
but is independent from it. 
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